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The study was made in order to establishing qualitative indexes of combined feeds 
made by hummer meals MB-22 and mixed by horizontal mixer Himel. Granulometric  
tests were made by sieving machine AS-300 using 3 plates with 2.5 mm, 1.25 mm 
and 0.63 mm orifice size and two working mode: continuous and intermittent. 
Obtained results indicate mixture combined feeds, having a percentage of particles 
kept on 2.5 mm plate between 4.8% (intermittent sieving) and 5.8% (continuous 
sieving) suitable for hens like used recipe, being in frame limits indicate by other 
authors (Popa, 1983). Concerning index of particles average <M>, the estimation 
indicate to fine granulations to all samples, the results are not concluding because of 
different orifice size to AS-300, comparing with other authors. 
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Introduction 
 
A research team from Mechanization Department of USAMV Cluj-Napoca, 
has carried during several years, studies of few agricultural machines made by 
“Tehnofavorit” S.A. Bonţida Company such as: rotary mowers, rotary rakes, 
spraying machines, hammer meals and feeds mixers.  
In this work paper will be presented the results obtained by our team 
concerned quality of combined feeds made with hammer meal MB-22 and 
horizontal mixer Himel. For feeds quality tests we used sieving machine AS 300, 
for four different feeds, using the methodology approved by M.C.T. for 
experimental data. 
Sieving (sifting) is a mechanical operation realized trough separation in 
granulometric factions of some polidisperse mixtures of granules and powder on 
the basis of particle shape and size. 
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Materials and Methods 
 
1.  The hammer meal MB-22 (fig. 1) is used for cereals and is recommended 
for animal breeding farms or in combined feeds productions units, with large 
amounts of materials. The cereals are aspirate from bunker with electronic measure 
system, and after milling the material is repressed in Himel horizontal mixer. 
The orifices dimensions of the sieve used in our tests was 10 mm, number of 
hummers 24, 3000 rot/min and 22 KW to electric engine. The meal productivity is 
between 1500 – 1800 kg/h.     
     
 
 
 
2. Horizontal mixer Himel (fig.2) has an intermittent action, the main part 
is a cylinder with internal palettes placed in different positions that lift the products 
to a certain high, after this it’s fall assured a homogeny mixing. The mixer is 
powered by an electric engine with 25 KW, his productivity is 1500 kg/h, and 
recommended time for mixing is 4 minutes. These two equipments (MB-22 & 
Himel mixer) are well function by computer software which provide up to 40 feeds 
recipes with 30 possible components for pigs, chickens, hens, calves, cows, etc.  
  3. For sifting was used a sieving machine AS 300 (fig. 3) which was 
passed by an amount of 1.0 kg of each sample material, 10 transitions for each 
sample in 60 seconds. On the top of the machine were placed 3 plates and the 
collector, the plates having mash size of 2.5 mm, 1.25 mm and 0.63 mm.  
 
 
 
 
 
 
 
 
 
 
 
Machine working mode was set for each sample in part to be firstly continuously 
and secondly intermittently with an amplitude of vibration of 2.0 mm/g.  
Fig. 1 Hammer meal MB-22 Fig. 2 Horizontal mixer Himel 
Fig. 3 Sieving machine AS 300  Fig. 4 Samples for sifting   333
 
 
The intermittent working mode means that the machine through programming 
would stop every 10 second for 2 seconds, afterwards the process being started 
again. 
4. The samples analyzed (fig. 4), belongs to four mix polidisperse granular 
materials: corn, soy groat (SH), sunflower groat (SH) and a mixture of them 
combined (used for hens feeding with composition: corn 55.39%, soy SH 20%, 
sunflower SH 10%, oil 1.5%, starch 2.0%, monocalcium phosphate 1.2%, premix 
2004 1.0%, metonym 0.07% salt 0.34%, calcium 8.5%). 
 
Results and Discussion 
 
The average values obtained after 10 determinations for each component are 
presented in table 1. 
Table 1  
Milling 
material 
Residue 
on plates 
2,50 mm 
(g) 
Residue 
on plates 
1,25 mm 
(g) 
Residue 
on plates 
0,63 mm 
(g) 
Sift on 
collector 
(g) 
Total / 
losses 
(g) 
Observations 
Corn  62 226  266 442  996/4  Continuous 
53 229  317 396  995/5  Intermittent 
Sunflower 
SH 
18 100  295 582  995/5  Continuous 
15 96  318  564  993/7  Intermittent 
Soy SH  4 60  344  589  997/3  Continuous 
3 50  347  596  996/4  Intermittent 
Mixture 
combined 
58 192  289 456  995/5  Continuous 
47 196  288 464  995/5 Intermittent 
 
The obtained results for mixture combined (food for hens), for residues on 
plates with 2.5 mm orifice size, are 5.8% with continuous amplitude and 4.8% with 
intermittent amplitude, which are frame in other authors (Popa, 1983) data, who 
obtain 5-6% for hen’s feeds to plates with 3 mm orifice size.      
In order to estimate the granulation of these four feeds we use next equation: 
       P x = Gx / N * 100  (Popa, 1983)     
where,  Px  is contained percentage of X category, 
 G x is quantity of product kept on different plates (g), 
  N is total weight of the sample (g)  
To estimate the index of particles average <M> [ mm ], we use next equation:  
    M = ( 0.5*P0  + 1.5*P1  + 2.5*P2  + 3.5*P3 ) / N        (Popa, 1983) 
If the value of <M> is less than 1 mm the milling is thin, between 1 and 1.8 is 
medium, and between 1.8 and 2.6 mm is big (Popa, 1983). 
Values of obtained indexes are presented in table 2:   334
 
 
Table 2 
Milling 
material 
Working 
mode 
G0  G1  G2  G3  P0  P1  P2  P3  M 
Corn  Continuous  708 266 226 62 70.8 26.6 22.6 6.2 0.153 
Intermittent  713 317 229 53 71.3 31.7 22.9 5.3 0.156 
Sunflower 
SH 
Continuous  877 295 100 18 87.7 29.5 10.0 1.8 0.119 
Intermittent  882 318 96 15  88.2 31.8 9.6 1.5  0.121 
Soy SH  Continuous  933 344 60 4  93.3 34.4 6.0  0.4  0.114 
Intermittent  943 347 50 3  94.3 34.7 5.0  0.3  0.112 
Mixture 
combined 
Continuous  745 289 192 58 74.5 28.9 19.2 5.8 0.148 
Intermittent  752 288 196 47 75.2 28.8 19.6 4.7 0.146 
 
Conclusions 
 
  Combined feeds (mixture combined) produced with hammer meal MB-22, 
mixed with horizontal mixer Himel and tested by sieving machine AS 300 are 
suitable for hens feeding, with 5.8% and 4.8% residues on plate with 2.5 mm 
orifices;  
  Concerning granulation indexes, the values estimated for <M> are less 
than 1 mm, all the samples are to fine according to (Popa, 1983), but the plates 
used by this author have 3 mm, 2 mm and 1 mm orifices size and to AS 300 are 2.5 
mm, 1.25 mm and 0.63 mm orifice size, so the results are not concluding.   
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